On the Prediction of Standard Enthalpy of Formation of C2-C4 Oxygenated Species.
In this study, to determine an efficient and accurate method for predicting standard enthalpy of formation (∆f Ho) of oxygenated species, we calculated ∆f Ho for several typical C2-C4 oxygenated species using atomization and isodesmic reactions in combination with various quantum chemical methods, including six density functional theory methods, three compound methods, and CCSD(T)/CBS. Compared with experimental values, at the same quantum-chemical level, ∆f Ho predicted by using isodesmic reactions are more accurate than those using atomization reactions. Comparing various quantum chemical methods when isodesmic reactions are used, the performance of G4 is the best with the mean unsigned deviation (MUE) of 0.3 kcal/mol and the standard deviation (SD) of 0.3 kcal/mol, while M06-2X can predict ∆f Ho efficiently and accurately with MUE of 0.6 kcal/mol and SD of 0.5 kcal/mol. Using the best methods we have found, we calculated the enthalpies of formation and other thermodynamic properties for dimethyl carbonate (DMC) and its associated species, and then applied them in a DMC combustion model for predicting ignition delay times. Better agreement with the experiments is achieved when the newly computed thermodynamic properties are adopted.